Early development of cyprinid teleosts is summarized with special attention to gastrulation. Making use of comparison with Xenopus, functions are suggested for the uncleaved yolk cell, concerning induction and patterning processes before and during gastrulation. It is concluded that cyprinid development has a number of very specific aspects, involving morphogenesis and, very likely, gene functions. This should be realized when gene expression patterns during development are studied in this group of teleosts as a model of development in higher vertebrates.
INTRODUCTION
For two main reasons a tendency to generalize developmental processes in vertebrates is manifest. Firstly, vertebrates pass through a stage of remarkable morphological similarity, the pharyngula or phylotypic stage, when the vertebrate bodyplan has been laid down. Secondly, a number of genes, likely to be involved in mesoderm induction, axis determination or pattern formation, have counterparts in the various classes of vertebrates. Therefore, the study of gene activity during development in lower vertebrates contributes to the understanding of developmental processes in mammals. Remarkebly, the morphogenetic processes leading to this phylotypic stage differ considerably between classes. Most strikingly, they vary from holoblastic cleavage in amphibians and mammals to meroblastic cleavage in teleosts and birds, and from gastrulation movements through a circular blastopore in amphibians and fish to a linear primitive streak in birds and mammals. This paper summarises information on morphogenesis and gene expression during gastrulation in cyprinid fishes. Comparison is made to Xenopus, in which morphogenesis and many molecular mechanisms have most extensively been studied and which is often said to have a similar process of gastrulation as cyprinids, despite its different cleavage pattern (BEDDINGTON & SMITH, 1993) . The role of the uncleaved yolk cell in cyprinids is stressed in the light of its position, similar to the vegetal macromeres in Xenopus, from which signals leading to mesoderm induction, dorsalization and morphogenetic movements are released.
SETTING THE STAGE FOR GASTRULATION Fertilization and cleavage in teleosts
Some recent papers describe the development of zebrafish (KIMMEL et al., 1995) , carp (STROBAND et al., 1992) and Barbus conchonius (TIMMERMANS, 1987; TIMMERMANS & TAVERNE, 1989; GEVERS et al., 1992) . In cyprinids, as in Xenopus, an animal-vegetal axis, roughly corresponding to the future anterior-posterior (AP) axis, is laid down in the oocyte. Fertilization is accomplished by the entrance of a sperm cell through a micropyle at the animal pole, and therefore does not lead to bilateral symmetry, such in contrast to Xenopus. After the movement of cytoplasm to the animal pole area, meroblastic cleavage leads to the formation of a blastoderm resting on the uncleaved yolk cell. At early cleavage stages all cells are in open contact with the yolk mass and, via the yolk cell, with each other (fig. 1 a) . In cyprinids, from the 32-cell stage more than one layer of cells is present, and an increasing number of the blastomeres is completely surrounded by a plasmamembrane.
The outermost cells are now called enveloping layer (EVL) ( fig. l b) . Differentiation first becomes apparent when the cleavage rhythm decreases at the mid blastula transition (MBT), and the EVL cells no longer deliver cleavage products to the deep cell population; their daughter cells from now on form a tight barrier between the deep cells (which will form the embryo proper) and the outside environment. The yolk syncytial layer (YSL) is formed, separating the blastoderm from the yolk (fig. lb) .
In zebrafish and carp, marginal cells remain connected to the yolk cell by cytoplasmic bridges up to the MBT. The YSL is subsequently formed by fusion of a number of marginal cells with the yolk cell (KIMMEL & LAW, 1985) . In carp, some more centrally located blastomeres also appear to maintain open contact with the yolk cell. During the final cleavage of these cells, one daughter becomes part of the YSL, while the other joins the population of deep cells.
